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pheric agencies. The composition of the strata themselves is different. Here are
not only numernus places where solid sandstone gracluates into shale or into sand,
but also places where sandstone gra1luates into clay, and places where the same
strata differ in thickness. If the relation of the strata is correctly represented, six
different seams of co<tl are here represented, all but one cut by erosion and varying
in thickness, one, especially, a foot ancl a halt' thick thinning completely out rn a
mile and a half, its place being taken by a foot and ten inches of sandstone.
The change in the strata dne to the decomposition of the snmlstones is rcacltly
understood; the surface water percobting through the soil leaches out the iron
oxide in the stone thus allowing the stone to crumble to pwces. The change from
sandstone to clay in this particular locality seems to be due to differences in the
direction and velocity of currents, while the same changes of elevation in the
earth's crust that submerged the swamps and raised them above the water, also
aided in varying the rnargins of the saml depoo;its.
Close to·the western boumlary of \Varren county the river strikes <igainst the
hills which are here morn precipitous than to the eastward. About three mile"
southeast of "Winterset we find the section represented by the left diagram. The
sandstone stratum lowest in this diagram I judge to belong to the" Middle Coal
Measures," and to mark the division between the "Middle" and "Upper Coal."
This stratum of sandstone you noticed continued in adjoining out-crops. The
ledge of marble shale twenty feet in length is clearly a continuation of corresponding strata measured by White at \Vinterset three miles forther on.
Near the mouth of the river indications of coal are much more abundant than
further up the river. The last diagram on the right presents a section found onefourth mile east of a bridge near Clarkson, though the strata were traced by outcrops along the bluff from this point to Ford, four miles further on. In the side
of this bluff are to be found numerous entries near Ford, in one of which at a dis·
tance of fifty feet from the face of the bluff, three and one-half feet of pure coal
was measured, the out-crop in the face of the bluff being two and a half feet.

ANALYSIS OF' WATEH FOR RAILWAY ENGINES.

J\Y C. O. BATRS, CED,\U HAl'lDS.

The following is one of a hundred analyses made along the Burlington, Crdar
Hapids & Northern Railway. Nearly all the samJJles are from the State of Iowa.
The analysis is supposed to explain itself so far as the results of such an analysis
are concerned.
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Well.
Cedar River.
\\'.hen collected ....................... · .. ::-:-..-.-..
.inly,;_ 1800. Av;rage of.. ~-;,~
\I hen analyzed ............ · ·.- · .. · .. · ...... ._. ·.· ·
.July 19, 1890.
era\ Analyses
Kind of weather week p_rev1011s to collectrng .. ,
Fuir.
at differet seaNuruberoftra1nswatenngper:~+hours ........ :
7
sons of the
Numb.er of gallons u. sed per 24 hours .......... · 1
12,.ouo
year.
Locatwn of tank. . .. .. .. . .. ...................... 600 ft. S. Depot.

-.-1

t

------

This wuter contains in solution ................ , Grnins per
Gallon.
'J'otal solid matter....... . .. .. .. .. .. ..
28.Hl
12.4\l
Carbonate of Li1ne, CaCOa.. .
14. '28
6.5tl
Sulphate of Lime, Caso, . . .. . .. . .. .. .. .. .. .. ..
.24
.29
Carbonate of l\lagnesia, MgC03 ...
7.41
2.48
Sulphate of Magnesia. MgS0 1 .... . . . . . . . . . . . . . .
.40
1.07
Oxides of Iron and Aluminulll. J• e'..'0: 1 and
•
Al 0· 1
.08
.2S
Silici~. 8ici';.' .. .'.''.'.'.'. .' ....·:.:::::·.
.. .. :,,
1.00
.2s
Total Incrusting Solids........ . .. .. . . . .. .. .. .
24.01
10.96
Alkali l,Jhlorides, XaCl.aud KOi., .. ;.. .... .....
.80
.fi4
Allrnll Sulpl1ates. N>t 0 SO, and J,,so,...... ..
~-.:H
.28
14
'rolal Non-In.cr·ust,in.!!.' H.olids . ...................
u
.!l;)
H:trdncss-Equivalence in CaOO:i.. . . .. . .. ... ..
a2.49
12.56
Total Magnesia >rnd .Lime Salts........ .... .. .. 1
22.33
10A6
Tototl Solids on Evaporation....................
28.lO
12.49
To1al Solids 011 Analysis ....................... I
27.15
11.92
Alkalies by difference...........................
4.0tl
l.f>:l
Alk.alies !1y addi. tion .............................
il.14
.\16
Pounds of Incrusting Solids per 1,000 gallons..
3.43
1.5ti
Comparison with Cedar Itiver a~ unity ........ ,
2.il2
1.00
Con iparati ve _1·ating. _· ~-·_._._
.. _._·_._
.._._
.. _._..__
.._._
.._I___
B_a_d_._ _ _ _ _G_'o_o_d_._ _
1

I

A-Incrusting Solids.
B-Non-lncrnsting Solids.
C-Additional Information.
Good ...... 6 to 12
Medium ... 11 to 18
Rad ... .. . 18 to 28
Very bad 28 to "'

Comparative rating based on
total gains of Incrustin~ Holids.

SOME OBSERVATlOXS ON HELIX COOPEHI.
TIY F. M. WIT'l'EH, MUSC.\'l'IXE.

In "Land and Fresh Water Shells,'' Part I, by W. G. Binney and T. Bland,
1869, the mollusk to which I invite your attention is called Heli.c cooperi. In
"Manual of American Land Shells," by W. G. Binney, 1885, this little mollusk is
honored with the following svnonymy: Helix stri,qosa, Gould; An,quispira striqosa, Tryon; Heli::c cooperi, VV. G. 13innPy; An_guispira cooperi, Tryon; llelix
hayrleni, Gobu, Patula sfrigosa. Vv. G. Binney; An_quis1Jim bnmeri, Ancy. In
this work Mr. Binney mes the second name proposed by himself, viz: Patula
1;/r·igo.wi. Inasmuch as the regionR inhabited by tbi8 creature are quite diverse in

regard to climate aud food, it would seem most likely a considerable variation in
size, form and color woultl necessarily follow. lt appears to be at home throughout
the Rocky Mountain region in the United States.
On July 12th, 1892, I was just starting up the Rabbit Ear mountains, from the
southwest corner of North Park. After cros:dng Colorado creek, a branch of Big
(hizzley, dead Heli:r cooperi were noticed in the road. A little st>arch soon
revealed the living mollusk. Here is plenty of sage bru~h about two feet high,
with here and there clumps of a woody plant about the same height as the
sage brush, with a dark green leaf. Bunches of two or three kinds of herbaceous
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